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Introduction
The entrepreneurs' attention of full compliance of the products with the requirements and expectations of the customer and the relevant regulations and standards begins in the phase of the product design. The next important step is to design manufacturing technology. The result of this process together with the criteria of evaluation and acceptance of the results of each operation is a quality plan. Therefore, the subsequent product realization process results from the awareness of entrepreneurs and their serious approach to the quality planning. In the case of machine tools level of production quality affects their subsequent exploitation, and this is linked -efficiency of maintenance in the customer's enterprise and user safety [1, 2, 3] .
Quality Planning in Literature
Quality planning is a process that leads to the effectiveness and efficiency of production processes. Correctness of quality planning lies in the fact that the individual stages and operations process should be designed so as to eliminate the possibility of non-compliance. However, in case of their occurrence, a high probability of detection should be ensured.
In practice, there are two main groups of methods of quality planning. The first of these is a group of preventive methods. They are already used at the design stage. They are intended to prevent the occurrence of nonconformities, the consequences of which could be noticeable only in the later stages of production, or even exploitation. The second group of methods of quality planning is a design method of process parameters. These methods are particularly important for obtaining the best possible technical and economic effects, while maintaining the desired level of product quality [4] . Process control is an important aspect of planning the execution of product. Criteria for acceptance or rejection of the product during the inspection, can provide the technical parameters of the product, compliance with the contract or with the law. The way in which the inspection is carried out depends largely on the complexity of the process [5] . It is also important to be certain and known procedure in case of rejection of the product during the inspection that is possible to modify, repair, need to increase the rigor of further inspection.
To ensure the required quality of the product, it is necessary to collect and present information gathered in the planning stage in the form of documents. They should contain all the necessary information to carry out the project, including the definition of resources [6] .
A properly developed quality plan should clearly and understandably answer the following questions [7] :
− which the quality objectives should be achieved? − who is responsible for what in the different phases of the project implementation? − which procedures, methods and work instructions should be applied? − which research programs, controls and audits in the various phases of the project should be used? − how and in what circumstances it will be possible to make changes and modifications to the quality plan during its implementation?
− what other action should be taken during project implementation?
The presentation of the quality plan may have any of several forms, for example: table, flow-chart, form, text, document matrix, process map etc. [8] . The contents of the quality plans are not subject to strict restrictions and may depend on many factors. It is recommended, however, to define the scope of these documents [8, 9] . For this purpose, it is necessary to include the individual analysis of processes, which due to its importance and impact on the quality of the final product should be included in quality plans. Therefore, the set of requirements, both internal and external, is also very important. It is a set which the company must meet for product to be consistent with the expectations of customers. They are factors affecting the schedule and content of quality plans ( Fig.  1 ). If an organization has implemented a quality management system, the scope of the quality plan is also affected by the extent to which it is supported by other documents of the system. Type and detail planning can also depend on organizational culture, defined as a set of values, customs and traditions. It sets out common ideas and values of employees. The organization culture in the planning process is affected, inter alia, the structure of the documentation, its content and the degree of formalization [11] . It is necessary also to take into account the type of industry in which the organization operates. The more complex, demanding and difficult are the main processes, the more complex is the quality plan. Comparison of the complexity of the quality plans in various industries showed a variety of ways to plan quality. Each of the methods at least minimally meets the requirements for quality management systems. However, each of them has a specific product realization. Each example in a different way inspects, selects its frequency and its documentation. Companies closely associated with mass production have extensive quality plans, resulting in a developed system monitoring and controlling process of production. Situation facilitates the repetition and materiality products. They can then clearly describe and specify the criteria for the acceptance of the product. Researchers have shown the diversity of the workload and the complexity of quality plans of various industries. You can specify a group of companies where quality assurance is unquestionable and clearly defined. Beside them companies operate, where the quality base is blurry and unclear. This demonstrates the considerable diversity between the functioning of the quality management system and the size of the difficulties in their design [12, 13] .
Practical Example of a Quality Plan
Milling machine as a working machine is a set of mechanisms which structure and functions depend on the technological purpose and the degree of automation and machine tool accessories. All the components of milling machines can be divided into three major systems as below [14] :
− formation system namely assemblies and mechanisms that are responsible for getting the correct shape of machined surfaces,
− construction system which consists of a series of units designed to perform specific functions resulting from the working process machine,
− kinematic system, which includes mechanisms which task is to give the elements and working parties movements necessary to carry out the work process. Each model of a milling machine consists of several hundred parts, of which approximately 70% is produced in the discussed factory, and the rest are part of the purchase.
Quality plans discussed in the article, were created in cooperation with the company the production of metalworking machine tools. The form of the table which defines the quality plan was developed in the first phase of the project. Diagram shown in Figure 2 was developed in order to ensure clear understanding how to fill a quality plan. Afterwards, the tables were complemented collectively in cooperation with the staff technological department and based on current operating plans and manufacturing drawings.
An example of a quality plan shown in the article relates to the production of one of the components namely housing of the cylinder head. Housing is a part of the machine, which is the housing binding into one whole its components and assemblies. It is an integral part of each mechanism. The task of the housing is to keep the parts and assemblies in specified mutually positions and taking over the load and reduce vibration generated during operation of the machine [15] . Housing head milling machines, for which a quality plan was developed, is made of cast iron and is the housing for the spindle, its bearings and the mechanisms driving the spindle.
A fragment of a quality plan for the production of housing of the cylinder head milling machine is shown in Tab. 1. Due to the limited volume of the article, repetitive operations have been omitted. However, the original numbering of the operation has been preserved.
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Engineering Solutions and Technologies in Manufacturing Developed quality plans were reviewed and approved. Currently, they are used by production personnel. The first observations after implementation showed high usefulness of plans mainly because of the transparency of information.
Conclusions
An example of a quality plan for production of parts of a machine confirms that it is possible to clearly identify the different stages of production with a guarantee that the company declares its customers. This proves that the production takes place in supervised conditions, that there are sets of necessary human and technical resources, documentation and records, and above all places and criteria for measurement and the size of acceptance or rejection of the results of the stages of manufacture.
Quality planning is seen as a laborious and tedious process. Perhaps this is a consequence of such a rare use and approaches to design the quality of the processes in enterprises. However, it is worth the future effects of eliminating routine and intuition servants in the performance of his duties. This results in improved processes and the final quality of the manufactured products.
